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CASE STUDY OF SLOPE FAILURES IN CANALS  
 
CANAL-1 and CANAL-2 are two different canal networks of length 23km 
and 99km, respectively, proposed to combinedly irrigate an area of 2500km2 of land. 
However, the canal network has not yet been to meet its total potential due to the 
slope failures that occurred along its length, making it dysfunctional. A case study has 
been performed on these failures in the canal slopes to understand the probable causes 
of failure. The understanding of the failure mechanism is crucial in suggesting 
remedial measures which takes care of the factors causing the failure in future. Failure 
analysis has been carried out in three critical collapse locations in Canal-1 at running 
distances of 2300m, 2700m and 4700m chainages and five critical locations in Canal-
2 at 20910m, 31380m, 38460m, 43290m and 48600m chainages. Basic and advanced 
level geotechnical investigation was carried out to characterize the soil obtained from 
different points of the failed surface. Sampling was completed from the top, middle 
 v 
and bottom of the failed slopes in Canal-1, whereas it could be done only from the top 
and bottom of the failed slope in Canal-2 due to its height. Basic geotechnical 
investigation carried out at these locations have found highly compressible (CH) 
clayey soil layers in Canal-1 and Clayey Sand (SC) or Clayey Gravel (GC) or silty 
soil layers in Canal-2. The expansive nature of CH soil was quantified by further 
testing like Differential Free Swell Index test and Potential Volume Change test. 
Double Hydrometer test performed on the soil from Canal-2 showed it’s dispersive 
nature. The expansive and dispersive nature of the soils in Canal-1 and Canal-2, 
respectively, adversely affected the stability of the slopes with the advent of the rainy 
season. Reduction in shear strength occurs with increase in moisture content for two 
different reasons in these two different types of soils; swelling in expansive soil and 
collapse in dispersive soils. When swelling is attributed to the clay mineralogy, 
collapse happens by the internal erosion of fines from the soil skeleton. As the failures 
were reported to have occurred probably during the monsoons of 2009, the stability of 
the slopes were analysed by the Slope Stability program in GEO5 software suite for 
the critical conditions arising during rainfall. The stability analysis performed 
inclusive of tension cracks have found desiccation cracking as one major cause for the 
instability of expansive soil slopes. The micro cracking of the soil layers beneath the 
major cracked zone have further destabilized the slope. The combined effects of 
internal erosion, surface erosion and cracks formed due to the distress greatly affected 
the stability of dispersive lateritic soil slopes of Canal-2. The reduced shear strength 
of soil layers which might have undergone erosion during heavy rainfalls have been 
determined by back analyses. The present study demands our attention during design 
to incorporate the unique response of problematic soil types for avoiding unexpected 
failures and ensuring the long term stability of the design. 
